Low intensity microwave radiation effects on the ultrastructure of Chang liver cells.
Chang liver cells (CCL-13 ATCC) exposed to 2450 MHz microwaves of field intensities ranging from 5 to 20 mW/cm2 for different periods up to 2 h show distinct alterations in the cytomembrane ultrastructure. A 30-min exposure of 10 mW/cm2 produces well-defined cytoplasmic lesions which appear as clear areas of degenerated rough endoplasmic reticulum (RER). Extensive degeneration of RER along with fragmentation and vacuolation, disorganization of mitochondrial membranes and matrix, increased lysosomal activity, and in some cases disruptions of nuclear membrane are seen in longer exposures. Radiation at 20 mW/cm2 produces significant damage to cell membranes in short exposures and treatments of 30 min and longer exposures lead to total disruption of organized cell ultrastructure. The identity of many organelles is lost as the cells become highly heteropycnotic with numerous cytoplasmic projections. Short exposures of 5 mW/cm2 produce very few noticeable differences in ultrastructure. These results confirm earlier observations that membranes may be the primary targets of microwave radiation in cells.